
[.

7
LA-UR -80-1920

..

‘ITLE: Cross Section and Analyzing Power In The 20GPb(?,p) 20EPb(4-)
Reaction

AuTHOR(S): w. p. Alford University of Western Ontario
R. N. Boyd Ohio State University
E. Sugarbaker University of Colorado
F. degoer University of Colorado
Ronald E. Brown Los Alamos Scientific Laboratory P-7
E. R. Flynn Los Alamos

SUBMITTED To: Fifth International

in Nuclear Physics,

Scientific Laboratory P-7

Symposium on Polarization Phenomena
Santa Fe, August 11-15, 1980

~- DllcLAIM~R

By acceptance of tht! w!lcle, the puhllther recogmzm thei the

US Governnwnl rotmm s nonerncluwve, mVaIt V free harrwe

to publwh or roproduw the oubhshed form of thm contnbu

tton, or to ●now othari to do so, for U.S, Gowrrwwn! pur

pme~

The LOI Alamot Scwntlf,c L*borctorv requestt that the mh

h$her Wentlfy thlt wtlck m work oerfo!mmi under lhc out

pIc@t Of tM US Oemrtrnent of Erwtgv

ill!!!!!!il!lii%OISTRIBUIIONOF \Ibo~d~~/’lLNt
IOIJNJIMI1*

f’

)
1

f

LOSALAMOS SCIENTIFIC LABORATORY:
Post Office Box 1663 Los Alamos, New Mexico 87545
An Affinnatlve Action/Equal Opportunity Emplwer

Form No, 835 R3

St, No, 2629

12J78

II NITc O ●TATCD

DC PA RTMm NT OF CNCROV

CONTRACT W0740bo EN0 S6

About This Report
This official electronic version was created by scanning the best available paper or microfiche copy of the original report at a 300 dpi resolution.  Original color illustrations appear as black and white images.

For additional information or comments, contact: 

Library Without Walls Project 
Los Alamos National Laboratory Research Library
Los Alamos, NM 87544 
Phone: (505)667-4448 
E-mail: lwwp@lanl.gov
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Cross sections and analyzing pwers have been measured in the

206Pb(;,p) 208pbreactionleading to the 4-, 5-, states of the

(P+-l g~2) doublet. Standard tWBA calculations reproduce the cross

section bat not the analyzing power for the 5- state. The opposite
is true for a sequential transfer (t,d) (alp)calculation for the
4- state.

Considerable effort has been dire”ted at understanding the for-
bidden cr?msition (1) in the 20ePb(P,t) 20GPb(3+) reaction. Theo-
retical analyses have been able to reproduce the measured cross
section assnnkig either a two-step sequential trantzferreaction
mechc.nism(2,3) or a tingle 8Lep process taking account of finite
range effects and usinq a realistic wave function for the triton
(4). Reoently Toba ●t al (5), have also maasured the bnaly~ing
power in this reaction at 22 MeV end have concluded that the data
cannot be repruflucedby a sequential trermfer calculation. Thus
the importance of two-step processe~ in this reaction remains in
question. We have meaBUred the cross taectionand analyzing power

in the 20sPb(:,p) 20bPb reaction to the 4- state at 3.475 MeV in
an effort to determine the mechanism of such “forbidden” two-
nucl~on tranufer8.

Measurements were carried out at an energy of 17 MeV u~ing
the LASL polarized triton beam. Protone were detected with a he-
lix counter in the Q3D magnetic spectrometer (6). Data were taken
in 5° steps from 100 to 65° using the full angular aperture
(14.3 rnsr)of +Je spectrometer. Only the reault6 for transitions
to the 5-(3.198 Mev) and 4-(3.475 MeV) states are reported here,
though data were obtained for ●tatea between 2.5 and 4.9 MeV.

*Wc~rksupported by the U, S. De])urtmentof Energy.



Measured crozs sections and analyzinq powers for the two states
of interest are shown in Fig. 1. Error bars on the data points in-
dicats ~tatistical uncertainties only. The uncertainty in absolute
cross sections is estimated to be less than 20%.

Figure 1 - Cross sections and-~alyzing powers for the 5-(3.198 MeV)
and 4-(3.475 MeV) states in 20UPb. Bar8 ?epresent uncertainties
due to counting statistics. The tunes are tk.eresult of calcula-
tions described in the text.

The dominyt ccmpment (7,8) of the wavefunctions of theqe
states is (p

+ 99~!v “ Thus our initial analymis of these results

has assumed that these states are the two members of the(p
4-, 5- doublet.

~-19~)v

Reaction calculations were carried out using the code CHUCK (9)
with optical mmlel potentials shown in table I. All calculations
aemuned a zero range interaction. For the transition to the 5-
mtate, e single-otep react.io:zwamasmumed with a form factor

20GPb ground state,(P+ 9’# coupled to the (p+) component of the

The trans~tion to the 4- rotatewaB aanumed to proceed via a sequen-
tial (t,d) (d,p) reaction.

These calculations provide raaoonable agreement with the mea-
curmd angular distribution for the L=5 tranaikion. Ths magni~udc
of tha maasurod analyzing pwer is mall, in agreement with the
calculations, but the angular variation does not a~rme w-11. Simi-
lar resul~a have kwen obnerved for large-L transition in lighter
nuclei (10). In contrast, for the 4- state the theory predicts the
ganeral magnitude of the croom ●ect~on, but doau not reproduce the



angular dependence, while the theory shows fairly good agreement
with the analyzing power data.

Possible reasons for the above discrepancies are two step con-
tributions to the cross-section for the 5- state, and additional
contributions to both transitions from small components of the wave
functions. Calculations are in progress to test these possibilities.
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